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to E. (Cienens Horst Company, San Francisco, 
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Applicaign Septe:ber 6, 1943, Seriai No. 50,446 
(C. 56-30) 9 Caias, 

This invention relates to a method and a ma 
Chine for picking hops and especially to a method 
and a machine whereby hops may be picked di 
lectly from the hop wines in the fields in which 
they grow. 
There are two types of hop picking machines 

in general use at the present time, to wit, a sta 
tionary and a portable type. Where stationary 
machines are used, the hop vines are cut off in 
the fields and loaded on trucks or Wagons and 
hauled into the stationary machine where they 
are renoved and attached to grasper bars which 
pull the hop wines between revolving drums or 
travelling belts equipped with V-shaped wire fin 
gers which conio the Vines and strip or remove 
the hops and nost, of the leaves. The picked 
ho;s and leaves aire then delivered to separator 
bets Where the leaves and stems and other for 
eign material are separated from the hops, and 
clean hops are finally obtained. 
The portable type of machine operates in sub 

stantially the same manner, the principal differ 
enca being that the portable machine travels in 
the fields where the hops grow, and as the ma 
chine advances, the hop vines are cut down and 
attached directly to grasper bars which pull the 
vines through the machine with the result that 
the hops and ieaves are stripped off and then de 
livered to separators to finally obtain the clean 
hops. 
From the foregoing, it will be noted that 

whether a portable or stationary machine is em 
ployed, the hop vines must be cut off and at 
tached to grasper bars in order to feed or pull 
thern through the Inachines where the stripping 
or picking operaticn takes place. 
The object, of the present invention is to pro 

vide a new nethod and machine whereby hops 
inay be picked directly from the wines in the 
field without the necessity of cutting the vines 
free from the plant or root, from which they 
grOW: to provide a portable machine which strad 
fles and travels along a row of hop vines and as 
it travels, coinbs the hop vines in an upward di 
rection thereby more efficiently renoving the 
hops which hang Singly and in clusters generally 
&reath the leaves and arns of the hop wines; 

and furt:her, to provide a niachine in which 
grasper bars together with associated mechanism 
is entirely eliminated and the machine proper 
very materially sinplified, this being accom 
plished by piroviding a roller which rolls over 
the stalk of the vine and with sufficient traction 
to pull the Vine down Wardly through the combing 
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C1 picking fingers of the machine 
advanceS. 
The machine and the method of operating the 

same is shown by way of illustration in the ac 
Companying drawings, in which: 

Fig. i is a side elevation of the hop picking 
machine showing it straddling and travelling 
along a 'OW of hop Vines; 

Fig. 2 is a vertical transverse section of the 
inachine taken on line 2-2 of Fig. 3; 

iig. 3 is a horizontal Section taken on line. 3-3 
of Fig. 2; 

Fig. 4 is a longitudinal section partially broken 
away taken on line 5-4 of Fig. 3; and 

Fig. 5 is a perspective view of a portion of a 
picker bar showing the shape and construction of 
the picking fingers. 

Referring to the dra Wings in detail, and par 
ticularly Fig. 1, A indicates the housing of the 
hop picking machine forming the subject nate. 
tei of the present application. The machine is 
designed to Straddle and travel along a row of 
hop Wines such as indicated at B, said hop wines 
growing from a root system C and extending up 
wardly to an overhead trellis or wire D. The 
Inachine may be propelled in any suitable man 
ner or it may be pushed along a row of hop vines 
by means of a tractor such as indicated at E. 
A pair of spaced guide rails 2-2 (see Figs. 2 

and 3) extend longitudinally of the machine. 
Their inner ends are supported by a Cross-bar 3. 
They extend forwardly from this cross-bar and 
are parallel for a considerable distance, but at 
their outer ends they are bent outwardly as in 
dicated at is to spread them considerably at least 
to an extent that the Cuter ends form a mouth 
which may be four to six feet wide. Overlaying 
the guide rails and extending substantially from . 
end to end thereof are a pair of rubber flaps 
S-5, the function of which will hereinafter be 
described. Pivotally mounted on each side of 
each guide rail as at 6 is a frame bar ... The 
forward ends of said frame bars are supported 
by cross arms 3-8. These cross arms have a 
anber of perforations formed therein and 
thereby permit the arms to be swung about 
their pivots 5 and to be secured when swung or 
adjusted to or away from each other by means 
of bolts 9. Secured on each bar 7, and adjacent 
opposite eiads thereof (see Fig. 4) are bearing 
blocks 9-9. Extending through said bearings 
and parallel to the bar are shafts on which 
are secured Spirocket gears 2-2. Pivotally 
mounted on the shaft are upwardly extending 
frane airins 4-4 and extending through the 

as the Inachine 
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upper ends of said vertical bars and journalled 
therein are shafts f 5-f5 on which are secured 
pairs of sprocket gears 6-f6. Endless chains 
such as shown at 7-7 connect the respective 
pairs of sprocket gears. The chains in turn form 
supports for cross-bars 8 and these in turn Sup 
port V-shaped picking fingers 9, the function of 
which Will hereinafter be described. The SproC 
kets 2 and G, and the chains 7 connect 
ing them form supports for the cross bars 8 
and the picking fingers 9, and as the croSS bars 
are fairly closely spaced, as shown in Fig. 2, a 
pair of endless picking belts are formed, one of 
which is disposed on one side of the guide rails 2, 
and the other of which is disposed on the other 
side of the opposite guide rail 2. The upper ends 
of the vertical bars f4 are connected by top bars 
4a and these in turn carry brackets 30 to Which 
are attached adjusting rods 2 whereby the verti 
cal angle of the endless picker belts may be ad 
justed, that is the upper ends may be moved in 
wardly or away from each other as the case may 
be. The bottom bars 7, the bearing boxes O Se 
cured thereto, the vertical bars 4 pivoted on the 
shafts and the top cross bars 4a, constitute 
rectangular shaped frames in which the endless 
picker belts are supported. These frames are 
pivoted at the lower ends as at 6, so that the outer 
ends may be swung to or away from each other, 
‘and as the upper ends of the frames are connect 
ed to the adjustable rods 2, their vertical incli 
nation can also be adjusted. 
The endless picking belts when operating travel 

upwardly or in the directions indicated by arrows 
a in Fig. 2. As the fingers 9 are constructed of 
spring steel wire or the like, and are more or less 
V-shaped as shown in Fig. 5, it is obvious that if 
a hop vine is disposed in the space K (see Fig. 2) 
formed between the endless belts, that as the V 
shaped fingers travel upwardly, they are combing 
the vines and arms in an upward direction, and 
thereby efficiently remove the hops as these hang 
singly or in clusters on the underside of the Vines 
and arms and generally under the leaves. As the 
hop vines are being combed in the manner de 
scribed by the wire picking fingers, the hops fall 
downwardly in the space K and on top of the 
rubber flaps 5. These flaps direct the hops later 
ally or side-ways as indicated by the arrow b (See 
Fig. 2) on two endless conveyor belts 22-22. 
They are supported by rollers or pulleys 23 and 
24 at opposite ends, and carry the hopS rear 
wardly in a continuous flow. An elevating con 
veyor consisting of an endless belt 25 is disposed 
at the inner end of each conveyor belt 22. These 
elevating belts are supported by rollers or pulleys 
26 and 26a, and the belts are provided with lifts 
or flights 27 which receive the hops and carry 
them upwardly in the direction of arrows d a 
trough having a bottom section 25a in an up 
turned end 25d cooperating with the belt to pre 
vent spilling or loss of hops. At the upper end 
they discharge into a hopper 28 which in turn 
discharges into a spout 29. A sack may here be 
applied and the hops and leaves are sacked by a 
sacker standing on a rear platform 30. As each 
sack is filled, it is tied and thrown to one side 
where it may later be picked up and hauled in 
by a truck or Wagon for further treatment as Will 
hereinafter be described. 
Power to operate the endless picking belts, the 

conveyors 22 and the elevators 25 may be sup 
plied from any suitable source. For instance, 
from an engine such as indicated at 32 (see Figs. 
3 and 4). Power from this engine may be trans 
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4. 
mitted through a belt 33 to a pulley 34 secured 
on the shaft 35 which carries the pulleys 26 of the 
respective elevator belts 25. These elevators will 
accordingly be continuously driven from the 
engine. In order to impart power to drive the 
endless conveyors 22, power may be transmitted 
from shaft 35 through a belt 36 to a shaft 37 on 
which is mounted the pulleys 24. In this manner 
the conveyors 22 are continuously driven. Power 
also must be transmitted to the endless picking 
belts and this is accomplished as follows: 
Secured on the outer end of the engine shaft 

is a bevel gear 4 which meshes With a bevel gear 
4 secured on a vertical shaft 42. This shaft is 
journalled in upper and lower bearings 43 and 
44 and carries a bevel gear 45 at its upper end 
which meshes with a bevel gear 46 secured on a 
shaft 47. This shaft extends longitudinally of 
the machine and is journalled in bearings 48 and 
49. Secured on the shaft 47 are two pulleys 50 
and 5 and secured on a shaft 52 journalled in 
bearings 53 and 54 are a pair of complementary 
pulleys 50a and 5d. A cross belt 55 transmits 
power from shaft 47 to shaft 52. The pulley 50 
transmits power through a belt 56 to a pair of 
pulleys 57 and 58. These pulleys are loosely 
mounted on the shaft of one of the picker 
belts. Pulley 58 in turn transmits power through 
a belt 59 to a pulley on shaft 5, complementary 
to the shaft and thus drives one picker belt. 
The picker belt on the opposite side is driven from 
the pulley 59a in the same manner as clearly 
shown in Fig. 2 and continuous movement to the 
respective picker belts is thus transmitted. 
In actual operation, the machine here disclosed 

is pushed forward by means of a tractor or the 
like as shown in Fig. 1. The machine is steered 
to straddle a row of growing hop Vines and as it 
travels forwardly, the main stalk or Wine of a hop 
vine will be engaged by the outwardly flaring 
ends 4 of the respective guide rails, and Will be 
directed inwardly between them and the rubbel' 
flaps 5 which will yield as the stalk or vine moves 
inwardly between the guide rails, or in other 
words, as the machine advances. The manner in 
which the rubber flaps yield is indicated at a in 
Fig. 3. That is, they spread apart around the 
Stalk of the vine as the machine advances and 
they again cone together behind the stalk o' 
vine. Thus comparatively little, if any, Space is 
left for hops to fall through when the machine 
is picking. 
As the hop wines enter between the picking 

belts and as these travel in an upward direction 
as indicated by the arrows d-d, it is obvious that 
the V-shaped fingers will comb the hop vines in 
an upward direction thereby efficiently removing 
the hops and permitting them to drop either 
through the picking belt on down through the 
space K on to the rubber flaps 5 which directs 
them side-Ways or laterally to the conveyors 22. 
As the hop Vines enter between the forward ends 
of the picker belts, the belts are comparatively 
widely separated as the vines are full of hops 
and are bulky. As the machine advances and the 
hops are picked off, the vine is reduced in diam 
eter and bulk, and it is for this reason that the 
inner ends of the picker belts are disposed closely 
together, in fact, so close as shown in Fig. 2, that 
the picking fingers practically contact. In other 
Words, as the Wine reaches the inner ends of the 
endless picking belts, all hops are practically re 
moved, and the final combing or stripping is 
given at the innermost end. 
In the stationary and portable machines here 
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tofore referred to, grasper bars are required to 
feed the hop Wines through the machine and it 
is furthermore required that the vines be cut free 
from the roots or plants from which they grow 
in Order that they may be attached to the grasper 
bars. In this inachine, grasper bars and all asso 
ciated mechanism and the power required to op 
erate then is entirely eliminated. This is made 
possible by providing the roller generally indi 
cated at J. That is, as the machine advances 
along a row of hop wines, the roller will roll over 
the root portion C and on to the stalk B of the 
Vine (see Fig. 1). As the roller rides on the 
ground and exerts considerable pressure thereon, 
Sufficient traction is provided to pull the vine 
down Wardly between the picking belts as the 
machine advances. 
in the beginning of the season twine is strung 

from points adjacent the root up to an overhead 
trellis wire D and the hop vines as they grow climb 
up the twine leaders. Hence, the only portion of 
the hop Vine that needs to be released is the upper 
portion which together with the twine is attached 
to the overhead trellis wire. This may, when 
necessary, be accomplished by poles having a hook 
shaped knife at its upper end which merely hooks 
On to and cuts the vines free. Many vines will 
pull free without use of a knife. They are freed in 
this manner, as the machine advances, and they 
thus fall downwardly as indicated by the vine at . 
B' in Fig. 1. When freed, they fall rearwardly 
over the housing and in that case are guided 
downwardly between the picking belts by a rear 
roller 62 (see Fig. 2). On the other hand, if the 
Vine falls to either side of the housing, the upper 3 
end of the housing will be rounded as indicated at 
63 on each side of the space K and guide rollers 
64 are provided at the upper ends of the picker 
belt frames and extend longitudinally thereof. 
Hence, guiding Surfaces and rollers are provided 
no matter in what direction the vines fall when 
finally released, and little drag or resistance is en 
Countered as the machine advances. This also re 
leaves the root System C of any pull as most of the 
traction is taken up by the roller J. All hops and 
leaves which are stripped off during the picking 
Cperation are carried rearwardly as previously 
Stated by the endless belts 22 and then delivered 
to the elevating belts 25 which in turn deliver then 
to the h9pper 28 and the spout 29 where they are 
Sacked. After sacking, the sacked hops may be 
hauled into a separating plant where the hops are 
Separated from the leaves and stems but it is ob 
Vious that Separator belts may be applied to the 
present inachine, if so desired, so that a complete 
clean product may be obtained. 

it will be noted from Fig. 4. that, the heavier 
parts of the machine such as the engine 32, etc., 
are positioned toward the rear; caster wheels 65 
are accordingly provided to take part of the weight 
Or load and also to make it easy to steer. While 
this and other features of the invention have been 
more or less specifically described and illustrated, 
I Wish it understood that various changes in form, 
CO2Struction and proportion may be resorted to 
Within the Scope of the appended claims, and that 
the materials and finish of the parts employed 
may be Such as the experience and judgment of 
the manufacturer may dictate or varying uses may 
demand. 

Having thus described my invention, what I 
claim and desire to secure by Letters Fatent is: 

... A machine for removing hops directly from 
Vines in a field, comprising a frame having a pair 
of Spaced guide rails extending a substantial 
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6 
length of the frame, Said guide rails adapted to 
Straddle a row of hop vines and Said guide rails 
being flared outwardly at their forward ends to 
engage and guide hop wines between the rails, a 
picker frame disposed one adjacent each guide 
rail, an endless vertically disposed picker belt 
carried by each picker frame, means for adjust 
ing Said picker belts and frames to assume a hori 
ZOntal angle With relation to the guide rails, other 
means for adjusting the picker belts to assume 
a vertical angle with relation to hop vines enter 
ing between the guide rails, means for imparting 
Continuous upward movement to the picker belts 
to comb the Vines in an upward direction to re 
nove the hops, means for advancing the machine 
longitudinally of the row of hop wines while the 
picking belts are in Operation, a roller carried by 
the machine and in contact with the ground, said 
l'Oller aligning With the Space formed between 
the guide rails and overriding the vines So as to 
pull then downwardly between the picking belts 
When the machine is advancing, a rubber flap ex 
tending longitudinally of each guide rail, said 
ribber flaps extending over the guide rails and be 
ing sufficiently yielding to permit a hop vine to 
3.SS between then, Said flaps forming a cover over 

tie Space formed between the guide rails to pre 
, Eilt, hopS from dropping through and an endless 
continuously moving conveyor belt below each 
hop picking belt to gather and remove the picked 
i:3ps. 

2. A machine for removing hops directly from 
the Wines in the field, comprising a frame having 
a pair of Spaced guide rails extending a substan 
tial length of the frame, said guide rails adapted 
to straddle a row of hop vines and said guide rails 
being flared outwardly at their forward ends to 
engage and guide hop Wines between the rails, a 
picker frame disposed one adjacent each guide 
rail, an endless vertically disposed picker belt 
Carried by each picker frame, means for adjusting 
Said picker belts and frames to assume a hori 
ZOntal angle with relation to the guide rails, other 
means for adjusting the picker belts to assume a 
Vertical angle With relation to hop wines entering 
between the guide rails, means for imparting con 
tinuous upward movement to the picker belts to 
comb wines in an upward direction to remove the 
hops, means for advancing the machine longitudi 
dinally of the row of hop vines while the picking 
belts are in operation, a roller carried by the ma-. 
chine and in contact with the ground, said roller 
aligning with the Space formed between the guide 
rails and overriding the vines so as to pull them 
downwardly between the picking belts when the 
machine is advancing, a rubber flap extending 
longitudinally of each guide rail, said rubber flaps 
extending over the guide rail and being sufficiently 
yielding to permit a hop wine to pass between 
them, said flaps forming a cover over the space 
formed between the guide rails to prevent hops 
from dropping through, an endless continuously 
moving conveyor belt below each hop picking belt 
to gather and remove the picked hops, and a 
roller journalled between the inner ends of the 
guide rails to guide the hop vine down towards 
the first-named roller. 

3. A machine for renoving hops directly from 
Vines in a field, comprising a frame having a 
pair of Spaced guide rails extending a substantial 
length of the frame, said guide rails adapted to 
Straddle a row of hop vines and said guide rails 
being flared outwardly at their forward ends to 
engage and guide hop vines between the rails, 
hop picking combing members disposed one ad 
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jacent each guide rail and extending upwardly 
therefrom in spaced opposed vertical planes and 
engaging opposite sides of a hop vine entering 
between the guide rails, means for imparting con 
tinuous upward movement to the hop picking 
members in said opposed planes to comb the vines 
cooperatively in an upward direction to remove 
the hops, means for advancing the machine longi 
tudinally of a row of hop vines While the picking 
inenbers are in operation, means for pulling the 
hop wines in a downward direction between the 
picking members while the machine is advancing 
and while the picking members are moving in 
said opposed planes, flexible flaps completely 
covering the space between the guide rails to 
prevent hops when removed from the wines from 
falling through the space formed between the 
guide rails, said flaps being yield able to permit 
the vines to pass between them and automatically 
closable around the vines, and means cooperat 
ing with said flaps for gathering the removed 
hopS. 

4. A machine for removing hops directly from 
vines in a field, comprising a frame having a pair 
of spaced guide rails extending a substantial 
length of the frame, said guide rails adapted to 
Straddle a row of hop Wines and said guide rails 
being flared outwardly at their forward ends to 
engage and guide hop vines between the rails, a 
picker frame disposed one adjacent each guide 
rail and extending upwardly therefrom, an end 
less vertically disposed picker belt carried by each 
picker frame and arranged in opposed vertical 
planes, means for adjusting said picker belts and 
frames on a vertical axis to aSSume a horizontal 
angle With relation to the guide rails to arrange 
the picker belts in forwardly diverging planes, 
other means for adjusting the picker belts to as 
sune a vertical angle with relation to hop Vines 
entering between the guide rails with the planes 
of the belts diverging upWardly, means for in 
parting continuous upward movement to the 
picker belts to comb vines cooperatively in an up 
ward direction to remove the hops, means for 
advancing the machine longitudinally of a row 
of hop vines while the picking belts are in opera 
tion, and means actuated by the advance move 
ment of a machine along the row of hops for pull 
ing the vines downwardly between the upwardly 
moving picker belts. 

5. A machine for removing hops directly from 
vines in a field, comprising a frame having a pair 
of spaced guide rails extending a Substantial 
length of the frame, said guide rails adapted to 
straddle a row of hop wines and said guide rails 
being flared outwardly at their forward ends to 
engage and guide hop vines between the rails, a 
picker frame disposed one adjacent each guide 
rail and extending upwardly therefron, an end 
less vertically disposed picker belt carried by each 
picker frame and operating in opposed vertical 
planes, means for adjusting Said picker belts and 
frames to assume a horizontal angle With relation 
to the guide rails with the planes of the belts 
diverging forwardly, other means for adjusting 
the picker belts to assume a vertical angle with 
relation to hop wines entering between the guide 
rails with the planes of the picker belts diverg 
ing upwardly, means for imparting continuous 
upward movement to the picker belts to comb the 
vines cooperatively in an upward direction to re 
move the hops, means for advancing the machine 
longitudinally of the row of hop vines while the 
picking belts are in operation, and a roller carried 
by the machine and maintained in contact With 
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8 
the ground by the weight of the machine, said 
roller aligning With the space formed between 
the guide rails and overriding the vines so as to 
maintain the roots of the wines in the ground and 
pull the vines downwardly between the picking 
belts when the machine is advancing and the belts 
are moving upwardly in said planes. 

6. A machine for removing hops from vines in 
a field, comprising a frame having a vertical pas 
Sageway therethrough, said passageway opening 
through the forward end of said frame and ex 
tending rearwardly therefrom whereby hop wines 
taller than said frame may enter said passage 
way through the said forward end, Vertically 
disposed endless picker belts carried by said 
frame adjacent laterally opposite sides of said 
passageway to engage vines therein, means for 
moving the vine engaging portions of said belts 
upwardly, and a supporting roller having a tread 
width at least equal to the width of the nar 
roWest portion of Said passageway journalled on 
a transverse axis on Said frame adjacent the 
bottom thereof and Supporting at least a por 
tion of the weight of said frame, said roller be 
ing in longitudinal alignment with said passage 
way and adjacent the rearmost portion thereof 
Whereby to override the vines in said passage 
way as said frame is advanced to pull the tops 
of said Vines downwardly through the Space be 
tween said picker belts. 

7. A machine for removing hops from vines in 
a field, comprising a frame having a vertical 
passageway therethrough, Said passageway 
opening through the forward end of said frame 
and extending rearwardly therefrom whereby 
hop vines taller than said frame may enter said 
passageway through the said forward end, up 
Wardly movable picker means carried by Said 
frame adjacent laterally opposite sides of said 
passageway to engage wines therein and pick 
hops therefrom, and a Supporting roller having 
a tread width at least equal to the Width of the 
narrowest portion of said passageway journalled 
On a transverse axis on said frame adjacent the 
bottom thereof and supporting at least a portion 
of the weight of said frame, said roller being in 
longitudinal alignment with said passageway and 
adjacent the rearmost portion thereof whereby 
to override the vines in said passageway as said 
frame is advanced to pull the tops of said vines 
downwardly through the space between said 
picker means. 

8. A machine for removing hops from vines in 
a field, comprising a frame having a vertical 
paSSageWay therethrough, said passageway open 
ing through the forward end of said frame and 
extending rearwardly therefrom whereby hop 
Wines taller than said frame may enter said pas 
Sageway through the said forward end, upwardly 
movable picker means carried by said frame ad 
jacent laterally opposite sides of said passage 
way to engage wines therein and pick hops there 
from, means Supporting said frame for steerable 
movement over the ground, and means carried 
by said frame in fixed position therebelow and 
substantially in contact with the ground when 
in operative position and being in longitudinal 
alignment with said passageway and adjacent the 
rear end thereof, Said means being of lateral ex 
tent at least equal to the width of the space be 
tween said picker means whereby to override 
vines in said passageway as said frame is ad 
vanced to pull the tops of said vines downwardly 
through the space between said picker means. 

9. A machine for removing hops from vines in 
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a field, comprising a frame having a vertical pas 
sageway therethrough, said passageway opening 
through the forward end of said frame and ex 
tending rearwardly therefrom whereby hop vines 
taller than said frame may enter said passage 
way through the said forward end, upwardly 
movable picker means carried by said frame ad 
jacent laterally opposite sides of said passage 
way to engage vines therein and pick hops there 
from, and ground engaging Supporting means 
of substantial width carried by said frame in 
fixed position thereon adjacent the rear end of 
said passageway and in longitudinal alignment 
thereWith, Said means Supporting at leaSt a por 
tion of the Weight of said frame whereby to over 

5 

10 

5 

10 
ride vines in said passageway as said frame is ad 
Vanced to pull the tops of said vines downwardly 
through the space between said picker means. 
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